Mutation screening using fluorescence multiplex denaturing gradient gel electrophoresis (FMD): detecting mutations in the BRCA1 gene.
Fluorescent multiplex denaturing gradient gel electrophoresis (FMD) is a mutation screening technique designed to detect unknown as well as previously identified mutations. FMD constitutes a recent modification of the standard denaturing gradient gel electrophoresis (DGGE) technique, which combines multiplex PCR amplification of target DNA using fluorescently labeled primers with DGGE separation of the amplicon mixture, allowing immediate identification of sequence variants by wet gel scanning. FMD permits the simultaneous detection of small insertions, deletions and single nucleotide substitutions among multiple DNA fragments (up to 480 fragments) from 96 samples in parallel for each run. It increases output and reduces cost dramatically compared with classical DGGE, without sacrificing sensitivity and accuracy in detecting mutations. This protocol details an accurate, fast, nonradioactive and cost-effective way to screen the BRCA1 gene for mutations with high sensitivity, providing easily interpreted results. It may also be adapted to screen other target genes and/or used in large-scale epidemiological studies.